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Above :  Landsa t  image  o f  t heHub bard  Glac ie r  c l o s in g

t h e gap  be tween  Russe l l  F iord  and  the  sea  (USGS) .

Above :  L a n d s a t  i m a g e  o f t h e Y a k u t a t  a r e a  s h o w in g  t h e

Hub bard  G l a c i e r , R u s s e l  F io r d , a n d  t h e  G u l f o f

A laska . (USGS) .

T he  advanc ing  Hubbard  Glac ie r  i s expec ted  to  c rea t e  fu tu re  c losu res

of  Russel l  Fiord and pe rhaps form a more p ermanent  ice  and mo raine

dam. I t  is  es t imated that  i f  the Fiord reaches a  level  of  131 feet  abo ve

sea level ,  water  wil l  overf low  into the Si tuk River  drainage .  The

i m p a c t s o f  su c h  a n e v e n t c o u l d  b e  c a t a st r o p h ic  t o  t he  c o m m u n it y  o f

Yakutat .  As add i t ional  mapping and research o f  the Si tuk basin

b e c o m e  a v ai l a b le ,  a c ti o n s w i l l  b e  t a k e n  to  e x a m i ne  p o s si b l e  m it i g at i o n

effor ts.

T he Nat ional  W eather  Service is  applying best  pract ices  by w orking

closely with other  Fed eral ,  State ,  Tribal ,  and local  off ic ia ls  in

developing a  f lood  cont ingency plan for  the comm unity of  Yakutat .

This  glacial  outburst  event  was more than just  a  potent ia l  hydrologic

h a z za r d , i t  a l so  c r ea t e d p r o b le m s f o r t h e m a r in e  c om m u n it y .  A n

extreme volume o f  water  a long w ith large chunks of  ice  and debris

poured into Y akutat  Bay and threa tened ship t raff ic  s ightseeing near  the

glacier .   This  prompted the N WS  to issue a  special  marine warning the

morn ing of Au gust 14th. 

Right:  A  c r u i se  s h i p  ra c e s  a w a y  fr o m

Hub bard  Glac ie r as  ice  and de bris

d r a i n i n g from R ussel l  Lake are

s w e p t  in t o  t h e  se a .

The  Hubb ard Glacier ,  located 30 miles  north of  Y akutat ,  Alaska,  is  the

largest  t idewater  glacier  in  No rth America and ha s  been s lowly

advancing tow ards the Gulf  of  Alaska the past  century.  During the

summer of  2002 ,  the Hubbard  Glacier  created  a  glacial  ice  and moraine

dam ac ross  the  en t r ance  to  Russe l l F io rd .  Th i s  hal t ed  t i da l i n f luences

i n t o  th e  f io r d  a n d  r es u lt e d  i n t h e  c re a t i o n o f  R u ss e ll  L a k e . R u n o f f f r o m

695  squa re  mi l e s o f  g l ac i a ted  up lands  fi l l ed  the 39  mi l e  long ,  70  squa re

m i l e  la k e  a t  a r a t e  o f o n e  h a lf  f o o t p e r  d a y  d ur i n g J u l y  2 0 0 2 .  B y  m i d -

August ,  heavy rains  pushed this  ra te  to  a lmost  3  feet  per  day with the

l ake  l eve l  c limb ing  to  61  f ee t above  sea  l eve l be fo re  the  g lac i a l  dam

f a i le d  t h e  m o rn i n g o f  t he  1 4 t h . T h i s r e l e as e d  a n i n c r ed i b l e  to r r e n t o f

wa te r ,  i ce  and  debr i s i n to  a  300  foo t  w ide  by  600  foo t  l ong  channe l

c o n n e c ti n g  R u ss e ll  L a k e  to  t h e  se a .  B y  th e  a ft e r n o o n o f  t he  1 5 t h , t h e  la k e

level had  fallen to sea le vel wi th tidal influe nces return ing. 

H ubbard  Glac ie r  mos t  p rev iously  b locked  the  en tr ance  to  Russe l l  F io rd

in  May  1986 .  Af t e r  t ha t  c losu re ,  fr e shwa te r  f lowing  in to  the  fjo rd  r a i sed

the  l eve l o f  t he  l ake  84  f ee t  be fo re  the  i ce  dam fa i led  abou t  5  mon ths  la t e r

in  Oc tobe r  1986 .  S ince  1986 ,  Hubbard  Glac ie r  has  con t inued  to  advance

into Disenchantment  Ba y and Russel l  Fjord at  an average  rate  of  about

105  f ee t  pe r  yea r ,  bu t  l a rge  ti da l  cu r ren ts  have  kep t  a  channe l  open

betw een th e glac ier a nd th e hills to  the so uth. T he ra te of a dva nce a cro ss

the narrow cha nnel  connect ing Russel l  Fjord to  the sea has  averaged o nly

a b o u t  2 0  fe e t  p e r y e a r . ( U S G S  N e w s  R e l e a s e  J un e  1 8 ,  2 0 0 2 )

H e a v y  ra i n s d r o p p e d  n e a rl y  6  in c h e s o f  r a in  o n  Y a k u t at  A u g us t  1 1 -1 2 ,

2002 ,  w i th  much  h ighe r  amoun t s  ove r  the  bas in  feed ing  Russe l l  Lake .

This  may have t ipped the ba lance in  favor  of  the dam’s erosion,  though

o t h e r  fa c t o r s s u c h a s  p o ss i b le  s lo w  d o w n  o f  t h e  gl a c i er ’  m o v e m e nt  o r

r educed  g rowth  o f  t he  mora ine may   a l so  have  p l ayed  a  ro l e .

Right:  Map  o f  t he  Yaku ta t  a rea s h o w i n g  H u b b a r d  G l a c ie r ,  R u s se l l  F io r d  ,  a n d

t h e G u l f  o f A l a s k a .

J U N E  1 4 ,  2 0 0 2 : The  advanc ing  Hubbard

Glacier  and term inal  moraine begin to

constrict tid al flow  into Ru ssell Fiord . 

J U N E  2 0 ,  2 0 0 2:  The gap betw een Russel l

F io rd  and  the  sea  con tinues  to  na r row.   I ce

b u i l d up  i s  f u r th e r  i m p ed i n g  th e  e x c ha n g e  o f

wa te r ,  and  the  l ake  l eve l  i s begn in ing to  r i s e .

J U L Y  3 , 2 0 0 2:  Tidal  inf low has ceased into

Russel  Fiord.   The lake level  is  r is ing

appr oxima tely 6 inch es per d ay. 

J U L Y  1 6 , 2 0 0 2 : The moraine co nt inues to

r i se  ahead  o f Hubbard  Glac ie r .   I t  i s e s t ima ted

to be over  10 0 feet  high.

A u g u s t 1 0 ,  20 0 2 :  The  l eve l  o f  Russe l l Lake  

con t inues to  r i s e  due  to  runof f and  g l ac i a l

melt  in  the basin,  even though water  begins  to

f low ove r  the  mora ine  and  in to  the  sea .

A U GU S T 1 4, 2 00 2 1 2P M : Heavy rains

ra i sed  the  wate r level in R ussell Lake  to 61 ft

above  sea  l eve l be fo re  the  mora ine  f a i l ed

a b o u t  9  ho u r s  p r i o r  to  t h i s p h o t o .

AU GU ST 1 4, 200 0 5P M: T h e  t o r re n t  o f

wa te r  d ra in ing  Russe l l  Lake  has scoured

away  the  l a s t o f  t he  mora ine .  I t  i s e s t ima ted

tha t  st and ing  waves  were  near ly  50 f t  high.

A U G U S T  1 5 ,  2 0 02 :  A sheer  300 f t  high

wall  of  ice  l ines  the passage between R ussel l

Fiord and  the sea.   Russel l  Lake completely

drained through the narro w channel  in 36 h rs.

A U G U S T  2 6 ,  2 0 02 :  C o n s t an t  t id a l  a c ti o n

has widened the o pening  to Russell F iord. 

Si l t -covered low  lands in  the background

w e r e  u n d e r w a t e r  2  w e e k s a g o .

J U L Y  2 1 , 2 0 0 2 : The  mora ine  has

completely closed the gap  between R ussel l

Fior d and th e sea. 

T he  Na t iona l  Wea the r  Se rv ice  a long  wi th  o the r  Fede ra l , S t a t e ,  T r iba l , and  loca l  o f fi c i a l s a r e  c lose ly  fo l lowing  the  g l ac i e r s ac t iv i ti e s

and hav e set up a task  force to  addr ess the issues associated  with the  poten tial flood ing of the S ituk R iver dra inage. 

Init ia l  es t imates  i f Russel l

Lake ove rf lows into the Si tuk

River  drainage are  that  the

overf low w il l  begin with a

Russe l l Lake  s t age  o f  131  f ee t

above sea level .  Within a

week ,  average discharge into

the Si tuk wil l  be ap proximately

20 ,000  c f s  w i th  d i scha rges

above 50 ,000 cfs  possible  with

heavy rain or  snowm elt .

Average f low s in  the Si tuk

R i v e r  a re  i n  th e  r a ng e  o f  1 2 0 0

c f s,  w i t h r e c e n t h i g hs  o f 3 8 0 0

c f s i n  1 9 9 9 .  ( I n fo r m a t io n

c o ur te sy  o f t he  U S G S )

Above :  USG S Hyd rograph  shows a s tead y r ise in  the s tage of  R ussel l  Lake an d the rapid fal l

a f t e r t h e  d a m fa i lu re  o n  A u g u s t  1 4 ,  2 0 0 2 .

R esearchers  are  re-surveying the divide between R ussel l  Fiord and the Si tuk River  b asin using more advanced map ping techniques to

de te rmine  the  li ke l i e st  l oca t ions fo r  ove r f low to  occur .  They  a re  a l so  examin ing  the  dens i ty  and  types  o f vege ta t ion  tha t  may

con t r ibu te  to  deb r i s  dams  tha t  cou ld  d ive r t wa te r  a s  i t  f l ows  th rough the  g rea t e r S i tuk  R ive r  wa te r shed . Hydrau l i c  eng ineer s  have  been

work ing with the mapping crew s to  examine the potent ia l  routes  for  water  as  i t  f lows tow ards the sea and the impacts  this  could have

on th e air por t and  area  roa ds.

Future  c losures  of  Russel l  Fiord are  considered imm anent  and wil l  l ikely resul t  in

a  l a rge r  and  more  st ab le  dam.  Th i s s cena r io  poses  s ign i f ican t  r i sks  to  Yaku ta t

because i f  the lake level  were to  exc eed appro ximately 131 feet ,  wa ter  would b egin

to spi l l  f rom i t ' s south end into the Si tuk River  and lo wlands around  the

communi ty .  Th i s wou ld  a l low wa te r  t o  inunda te  na tiona l  fo re st  and  p r iva t e  l and ,  a s

we l l  a s  s ign i f ican t ly  a lt e r  a  wor ld -c l a ss  f ishe ry , wh ich  wou ld  have  a  ma jo r  impac t

on the lo cal eco nomy. 

T he one-hour  peak  discharge of  1 .9  mil l ion cfs  reached on August  14,  20 02 is  the

second largest  glacial  lake outburst  world wide in  his tor ical  t imes,  exceeded o nly

by  the  1986  ou tbur s t f rom Russe ll  Lake ,  wh ich  was  abou t  3 .7  mi ll i on  c f s.   I n

comparison,  the August  14th pe ak discharge wa s about  30 t imes greater  than the

p e ak  hi st or ic  fl ow  o n t he  M is si ss ip p i R i ve r a t B a to n  R o ug e,  LA .( U SG S  N e w s

R e l e a se  A u g u st  1 6 ,  2 0 0 2 )

Above :  T h e  r i si n g wa ter s  o f  Russe l l  Lake

inunda te t h e  s u rr o u n d i n g forest .

Above :  T o p o g r a p h i c  m a p  s h o w in g  t h e  l o w d i v i d e b e t w e e n  th e  s o u t h  en d  o f  R u s s e ll  F i o r d  a n d  t h e  S i tu k

R iver  D r a i n a g e  n e a r Yaku tat, Ala ska. 
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